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Abstract 
On the basis of giving a systematic definition on traffic safety management, this paper puts forward concept of traffic 
safety comprehensive index, discusses characteristics of uncertainty and the method of system non-optimum analysis, 
while in the meantime it establishes traffic safety management operation system based on Informationization. In 
addition, it provides the index of traffic safety control ability and discusses analysis method of uncertain factor based 
on safety index. Studies have shown that the optimal plan and strategic research of traffic safety is the key to the 
traffic management. This paper also sets up the function between traffic management input and traffic safety target, 
discusses the relationship between input and output of Informationization contribution increase rate. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction
During a comparatively long-lasting social development in future in which industrialization can be
brought along by informationization, we will meet important economic development opportunities and 
meanwhile face challenges of various uncertain problems from the nature and social environment and of 
those emerging in new era. To accomplish economic growth, one of the problems worth attention is 
improvement of people’s living environment, quality of life as well as the traffic safety. Although in the 
past development phases government at all levels attached great importance to issues of this kind like the 
traffic safety by formulating various relevant laws and policies, and many advanced technologies and 
products were also applied in the field of traffic safety management, which played a positive role in the 
scientification, automation and informationization of the traffic safety, the traffic safety level is never 
improved substantially. As a matter of fact, the current traffic safety to some extent has impeded the 
development of economy and society. The historical experience and theory research over social 
development have shown that the development of modern society is mainly reflected in the effective 
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synergy of the major factors systematic management. To bring along the economic means and 
management method with systematic planning and optimal strategic will become the development trend 
over the next two decades. In particular, in the development planning of economy and society of a 
country or various regions, the systematic planning and strategic analysis of traffic safety are taken out as 
a special topic for research, demonstrating the management optimal issues of the traffic safety to the 
research of social development strategy. However, these researches all ignored a crucial problem, i.e., the 
relationship between pubic safety operation system and management optimal research. This paper, based 
on the research of Literature [1-6], will conduct research on issues relating traffic safety management 
optimal from the perspective of social development strategy. 
2. Basic Theory and Method 
2.1. System Characteristics of Traffic Safety 
Traffic safety is a hot topic in the field of research on social development strategy for all nations all 
around the world. Despite that there will be some difference in recognition and evaluation over the safety 
out of different social systems, but yet seeking a peaceful environment and harmonious society is the 
common wish of human beings. Despite the fact that modern advanced science and technology are widely 
used in various fields in the society, which promotes the development of economic development and the 
society, the traffic safety research field still lags behind. For example, safety theory research workers take 
advantage of all kinds of methods to seek for a traffic safety system model and specific safety mode in a 
bid to establish a criterion to judge the safety, thus realizing effective control over safety issues, however, 
many problems have not received satisfied solutions yet, not to mention that some of them have not 
received solutions at all, therefore, the traffic safety problem has been harassing the human beings all 
along. That is to say, the crucial problem as to how the systematic management play their proper role in 
traffic safety research field hinges on correct recognition on traffic safety mechanism. First of all, traffic 
safety is a relative, fuzzy and unknown concept of uncertainty. Among the system of uncertainty 
comprising traffic safety problems, the occurrence of every element has randomness on time and 
mutability on state. A division in terms of degrees is formed between the safety and in safety, with every 
degree value expressing a kind of safety index. The weighted sum of safety index of every subsystem in 
the traffic safety system makes up of the comprehensive index, i.e.  
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where IPS  indicates the traffic safety index; S1 indicates the vehicles safety index; S2 indicates the road 
safety index; S3 indicates the safety management index; and S4 indicates the humanity safety 
understanding index. Wi indicates weight of the i（i=1,2,3,4）safety subsystem and satisfies 
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Thereupon, a scientific evaluation over the traffic safety can be provided via traffic safety 
comprehensive index. (Refer to Literature [4]). 
2.2. Research Methods of Traffic Safety System.  
The traffic safety management aims to control the traffic safety index within such an interval that it can 
adapt to the social and economic development goal. As the traffic safety management is of a systematic 
engineering, therefore, a traffic safety operation system in line with social and economic development 
must be established. The traffic safety operation system consisting is characterized by dynamism, 
uncertainty, multi-levels, nonlinearity as well as complexity. It is because of these characteristics that it 
makes the traffic safety system confused both in time and space by the insafety problems. Consequently, 
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the traffic safety operation system is not operating in the optimal system but to approach the optimal 
system in insecure non-optimal system. Literature [3] advances the non-optimum theory, pointing out that 
systems consisting of many problems in reality are often run in the non-optimum state. They will find out 
the reasons that non-optimum situations appear in the system and the change rules through system non-
optimum analysis so as to define the boundary between the optimum and the non-optimum, thus 
controlling the system behavior and objective to enter into the optimum domain and confirming the 
system operation optimum level with reference to ability of control on the system’s non-optimum. 
Therefore, the system non-optimum analysis theory constitutes the theoretical basis to conduct research 
on traffic safety operation system optimization.   
Traffic safety systematic management is based on the traffic safety operation system, serving to prevent 
any traffic accident and reduce losses arising out of accidents as well as to restore production, livelihood 
and social order as soon as possible. Besides, problems existing in the traffic safety operation system 
advance specific research contents for the systematic management of traffic safety. According to the 
system non-optimum theory, boundary between the secure and the insecure can be established through 
improving traffic systematic management, and through prediction it can estimate under what kind of time 
and space states the traffic safety will reach insecure critical point and by taking what kind of precaution 
and prevention measures the safety events can be controlled and reduced.  
3. Evaluation of Traffic Safety Management 
The management research on the traffic safety is formulated based on requirements proposed to the 
traffic safety by the goal of future social and economic development. On the premise of analyzing status 
of the traffic safety and traffic safety management, two criterions, traffic safety index and management 
contribution rate of traffic safety, can be educed by applying analysis method combining qualitative and 
quantitative analysis, thus reflecting the effect of science and technology over the traffic safety and 
meanwhile attaining relationship between the traffic safety index and social and economic development 
level. Therefore, on condition that the social and economic development goals are confirmed, there will 
be corresponding requirements on the traffic safety index, and in this way, requirements on traffic safety 
optimal management will be formed without doubt.  
In fact, scientific and technological level is reflected in traffic safety control ability, that is to say, on 
the premise of confirming the social and economic development goal, if the required control ability on the 
traffic safety should be P, while the actual control ability is Q, then θ=Q/P will be the criterion to assess 
the traffic safety level. When θ =1, it means to possess control ability over the traffic safety; if θ <1, it 
means that the management system still hasn’t had control ability; while if θ >1, then it means to own 
extendable control ability. 
The alleged required control ability refers to control ability based on recognition of the traffic safety to 
some extent, therefore, P owns reliabilityμ , then
P
Qμθ = . Under this conditional coefficient, we get 
the traffic safety control ability index: 
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In which I indicates the actual control ability index,  indicates the control ability index in the sense 
of statistics,  indicates the current control ability,  indicates the base period control ability, 
tI
PtP 0
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 refers to mean value of mutation of all safety factors, while α  indicates the influencing value 
of uncertain factors on the traffic safety control ability. 
The traffic safety control ability reflects numerical meaning of the traffic safety control ability under 
uncertain conditions. Uncertainty analysis shall be carried out on the traffic safety control process from 
the aspect of time and space, which is a comprehensive analysis of the influence degree of some uncertain 
factors on the traffic safety control ability. The influencing factor α  of uncertainty of the traffic safety 
control ability can be gained via the following method. As we know, the research on systematic 
management problems of traffic safety aims to improve the control ability on the traffic safety by 
applying advanced systematic management methods, thus controlling the traffic safety index within an 
anticipant range. 
4. Analysis of Comprehensive Benefit of Traffic Safety Based on the Informationization 
Contribution Rate 
Management contribution rate of traffic safety refers to the improvement degree of the traffic safety 
index after adopting management methods in terms of traffic safety. On the premise of a certain 
management contribution rate, comprehensive benefit of the traffic safety can be attained, which is a very 
important issue in terms of the country’s social and economic development strategy. Informationization 
management contribution rate of traffic safety refers to the improvement degree of the traffic safety index 
after adopting management methods in terms of traffic safety. On the premise of a certain 
informationization management contribution rate, comprehensive benefit of the traffic safety can be 
attained, which is a very important issue in terms of the country’s social and economic development 
strategy. Suppose: g indicates informationization management contribution rate of traffic safety, then: 
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in which,  is the comprehensive index of traffic safety before adopting informationization methods, 
 is he comprehensive index of traffic safety after adopting informationization methods. Meanwhile, 
for loss function arising out of traffic safety problems on society and economy, if the input on 
traffic safety informationization is Z and R (Z refers to capital input and R is labor force input), then  
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in which,  refers to yield out of input of traffic safety informationization; PSY α and β  are parameters, 
respectively representing capital flexibility and labor force flexibility. If assume αβ −1= , then formula 
(4) can be changes as: 
                                                                                                                                          (5) βα RgZYPS =
So the objective of informationization research on traffic safety: 
                             O： →[0，1]                                                                              (6) }),(min{ PSYESl −
When selecting a value randomly on the interval [0，1] (means determining the objective of traffic 
safety management), the value of informationization contribution rate can be assured. 
Given that the informationization contribution rate g varies as the time changes, then formula (5) can 
be rewritten as: 
                                                                                                                                         
(7) 
βα RZgY tPS =
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t 0
g stands for the informationization contribution rate during the period of t, obviously: 
                                                                                                                                        
(8) 
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In the formula, a stands for informationization contribution increase rate, g0 stands for the initial value of 
informationization contribution rate. The growth equation derived from formula (5) is: 
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In this way, the informationization contribution increase rate of traffic safety 
PS
PS
Y
dY
 respectively 
depends on three factors: (1) Capital increase rate
Z
dZ
; (2) Labour increase rate
R
dR
; (3) 
Informationization contribution increase rate a; (4) Among them, the informationization contribution 
increase rate: 
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That is to say, the informationization contribution increase rate a can be gained through ruling out the 
contribution of yield out of capital and labor force input into the traffic safety informationization and then 
taking the “surplus” or “excess” part of the yield from informationization input of traffic safety. Or in 
other words, the informationization increase rate a stands for any part in the contribution of yield out of 
informationization input into the traffic safety, which happens because of the increase of other non-fixed 
input amount. On the basis of analyzing the informationization contribution rate of traffic safety, the 
development strategy planning of informationization research can be confirmed according to O：
→[0，1]. }),(min{ PSYESl −
5. Conclusion 
Studies have shown that traffic safety restrains the social stability and economic growth; 
informationization level can meet the demand of social and economic development. At the same time, 
informationization research on traffic safety is not blind, but decides the proportion of informationization 
input through qualitative and quantitative analysis. It is the author’s belief that public safety 
comprehensive index is an effective index gauging the level of traffic safety, and the contribution rate of 
informationization is a criterion determining the informationization input, while the relative safety index 
and informationization contribution revenue function is the basis for informationization research planning 
of traffic safety. In addition, research and planning on informationization strategy of the traffic safety can 
be well accomplished from different levels and research angles in accordance with information 
management system of the traffic safety. 
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